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ENDOVASCULAR AND SURGICAL TECHNIQUES 
Endovascular Repair of Residual Iliac Artery Aneurysms following 
Surgery for Ruptured Abdominal Aortic Aneurysm 
Y. P. Panayiotopoulos 1, A. J, P. Sandison 1, J, F. Reidy 2, A. Adam 2 and P. R. Taylor t* 
Departments of1Surgery and 2Radiology, UMDS, Guy's Hospital, London, U.K. 
Emergency repair of ruptured abdominal ortic aneurysm continues to have a high mortality. Such patients require 
expeditious operations to repair the ruptured segment rather than attempts o deal with all coexisting disease. The use of 
endovascular techniques obviates the need for open surgery to repair iliac aneurysms. We report wo patients who, after 
successful repair of ruptured abdominal ortic aneurysms, had three iliac artery aneurysms treated successfully by 
embolisation i  one case and percutaneous in ertion of a self expandable stent graft in two cases. The issues that arise from 
such an approach are discussed with a review of the literature. 
Key Words: Iliac artery aneurysm; Ruptured abdominal ortic aneurysm; Endovascular; Stent graft; Ischaemic colitis; 
Embolisation. 
Introduction 
Ruptured abdominal aortic aneurysrns are still asso- 
ciated with an extremely high mortality rate. 1-3 
Patients presenting with a ruptured abdominal aortic 
aneurysm are usually in extremis, and require repair 
of the ruptured segment rather than treatment of all 
coexisting arterial pathology. Between June 1991 and 
June 1994 we performed 222 consecutive abdominal 
aortic aneurysm repairs, using a straight graft in 67% 
of patients. Of the 222 aneurysms, 40 were ruptured 
(defined by the presence of blood outside the aneu- 
rysm sac) of which 33 had a straight graft. We report 
three residual iliac artery aneurysms which were 
treated subsequently by endoluminal techniques and 
discuss the issues arising from such a surgical 
policy. 
*Please address all correspondence to: Mr P. R. Taylor, Department 
of Surgery, UMDS, 2nd Floor, New Guys House, Guy's Hospital St 
Thomas' Street, London SE1 9RT, U.K. 
A 64-year-old gentleman who had a straight aortic 
tube graft inserted in 1984, presented in 1992 with 
acute severe, back pain. There was a considerable 
delay in establishing the diagnosis and he was 
referred 2 weeks after the onset of symptoms. The CT- 
scan showed retroperitoneal rupture of a false anuer- 
ysm. He was taken to theatre, where complete 
disruption of the proximal anastomosis was found. 
The old graft was removed and was replaced by a 
bifurcated polyester graft (Meadox U.K. Ltd.) to the 
origins of both common iliac arteries, both of which 
were aneurysmal. 
Three years later he presented with an enlarged, 
pulsatile mass in the right iliac fossa mass. CT-scan 
confirmed the presence of a huge right iliac artery 
aneurysm. Angiography showed that both anasto- 
moses were intact (Fig. la). A self expandable Cragg 
Endopro stent graft (nitinol stent covered with a 
0.1mm layer of polyester) 10 cm long and 10 mm in 
diameter, was inserted percutaneously via the right 
groin, through a 7F introducer sheath. The aneurysm 
was successfully excluded from the circulation; the 
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internal iliac artery was also excluded from the 
circulation (Fig. lb). The patient was discharged the 
following day. 
At 9 months he is asymptomatic and CT-scan 
showed good position of the stent without leak. 
(a) 
(b) 
Fig. 1. Case No 1. Angiogram before (a) and after stent-graft 
deployment (b). The iliac artery aneurysm has been successfully 
excluded from the circulation. 
Case 2 
A ruptured infrarenal abdominal aortic aneurysm in a 
76-year-old man was repaired by a bifurcated polyes- 
ter graft (Meadox U.K. Ltd.) to the origins of both 
common iliac arteries, which were aneurysmal. At the 
end of the procedure, there was no flow to the right 
leg, as the common iliac artery aneurysm had throm- 
bosed and a jump graft was then inserted from the 
aortic graft to the right external iliac artery. 
He made a good recovery but 8 weeks later he was 
found to have a large pulsatile mass in the lower 
abdomen. CT-scan confirmed the presence of bilateral 
common iliac artery aneurysms. Angiography showed 
the jump graft to the external i iac artery working well 
with backflow into the previously thrombosed com- 
mon iliac aneurysm. There was also an aneurysm of 
the internal iliac artery. Both the common iliac artery 
and internal iliac artery aneurysms were treated by 
embolisation with percutaneous insertion of coils with 
a good result. 
The left side was treated 6 months later by percuta- 
neous insertion of Cragg Endopro stent graft, 10 mm 
in diameter and 10cm long (Figs. 2 and 3), with a good 
Fig. 2. Case No 2. Angiography showing recanalisation of the 
previously thrombosed aneurysm of the right common and internal
iliac artery (small black arrows) and the left iliac artery aneurysm 
(white arrow). The jump graft to the right external iliac is also 
clearly visible (large arrow). 
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result. He developed no signs of colonic ischaemia, 
despite the fact that both internal iliacs and the 
inferior mesenteric artery were excluded from the 
circulation. 
The length of stay for these endovascular proce- 
dures was minimal; 1 day for the embolisation and 2 
days for the endoluminal stent-graft. Twelve months 
after the second procedure the patient is well with no 
leakage noted on CT scan (Fig. 4). 
Discussion 
Ruptured abdominal aortic aneurysms continue to 
present a major health problem as mortality of those 
patients reaching hospital approaches 50% 1-3 (varying 
from 15% 8 to 70%2). Although specialisation has 
played a role in improving the survival rate of these 
patients, 1'9'~° the mortality remains high compared 
with the improvement seen in elective surgery. 
The preferential use of tube grafts in most of elective 
aneurysm repair is still controversial, ~1-17 but there is 
evidence that straight prostheses can be implanted in 
approximately two-thirds of patients undergoing elec- 
tive abdominal aortic aneurysm repair. 18 Four clear 
advantages are evident when a straight graft is 
implanted: firstl)~ the operative time is less, ~'11'19 as 
only two anastomoses have to be performed; secondlN 
there is a reduction in blood loss and blood require- 
ments approaching 50%, probably attributable to less 
dissection and less arterial flushing, 11"15-17 thirdly, the 
incidence of procedure related complications (e.g. 
wound infection and ischaemic olitis) is less when a 
tube graft is employed, 13"2° and, fourthlj6 the inci- 
dence of late graft related complications i less in 
straight grafts (5%) 9'17'20 than in bifurcated grafts 
(13%). Insertion of a bifurcated graft is indicated in 
patients with iliac aneurysms or when there is 
iliofemoral occlusive disease. 2°-82 However, some 
surgeons may choose bifurcated grafts in order to 
prevent future iliac aneurysm formation in patients 
with ectatic vessels or occlusive iliac disease. 2°
This argument cannot be substantiated as in most 
follow-up studies no significant difference has been 
shown between straight and bifurcated grafts with 
respect o late iliac artery aneurysms or occlusive 
disease after a follow-up of up to 15 years. 9'13'17'21'22 
The risk of developing late iliac aneurysms seems to 
be extremely low (6 out of 1087 grafts in Plate et al., 12 
18 out of 1508 in Miani et al. 23 series) and they occur, 
on average, after 5 years. 9'17 On the contrar)~ it is far 
more common (3-8%) 17'24 for patients undergoing 
repair of an infrarenal aortic aneurysm to develop late 
proximal aortic aneurysms. 
Many surgeons, depending on the intraoperative 
findings, would choose a bifurcated graft irrespective 
of rupture. This may not be correct as blood loss 2'25 
(and consequently the decreased platelet count) 26 is 
strongly related to survival in ruptured aneurysms. A 
Fig. 3. Case No 2. Immediate exclusion of the left iliac artery 
aneurysm after stent graft deployment. The couils used to embolise 
the right common and internal iliac aneurysm can be seen. The 
internal iliac artery was, inevitably, excluded from the circulation. 
Fig. 4. Case No 2. Follow-up CT scan after 12 months showing the 
jump graft (large arrow), the coils and the stent (small arrows) 
within the thrombosed aneurysms. 
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bifurcated graft inserted during elective surgery will 
be accompanied b~ 30-50% greater blood loss than a 
straight graft, 9'11'15' 9 a significant volume in patients 
who present with a ruptured aneurysm. 
In ruptured aortic aneurysms, we have adopted a 
policy of doing the least to restore flow in order to 
minimise the length and severity of the procedure, 
rather than dealing with all coexisting arterial pathol- 
ogy. This policy has lead to a 35% (14/40) mortality 
rate for ruptured abdominal aortic aneurysms, using a 
straight graft in 82.5% (33/40). This means leaving 
iliac aneurysms in situ, despite the well known high 
risk of rupture (25-50%)Y -3° There is also a risk of 
aneurysm thrombosis when the distal clamps are 
applied to aneurysmal common iliacs, as shown in the 
second case. 
The main argument against this policy is the fact 
that a second open procedure is needed to deal with 
residual iliac aneurysms, and many surgeons would 
repair them at the same time, despite the increased 
risk of such an extended one stage procedure. 2'9'2°'2z 
The recent advances in endoluminal surgery have 
overcome this problem and the use of stent grafts for 
iliac aneurysms eems to be a reasonable alternative to 
open repair. The stent graft can be easily introduced 
percutaneously through fine introducer sheaths (less 
than 10F) and iliac tortuosity is not usually a problem. 
Furthermore, length of stay in hospital is minimal. 
However, longer follow-up in more patients is neces- 
sary to confirm the durability of this technique. 
Another issue is the risk of ischaemic colitis, as the 
internal iliac artery is almost inevitably excluded from 
the circulation when a stent-graft is inserted for an 
aneurysm involving the whole of the common iliac 
artery. If this has to be performed bilaterally in 
patients who already have the inferior mesenteric 
artery (IMA) excluded by the aortic repair the risk is 
theoretically higher. In a series of 19 combined aortic 
and iliac artery aneurysm repairs with reimplantation 
of the IMA in 10, bowel necrosis developed in two 
cases and ischaemic diarrhoea in four. 28 This shows 
that there is a significant risk when both internal iliacs 
are ligated simultaneously in conjunction with exclu- 
sion of the inferior mesenteric artery. The reason why 
ischaemic olitis did not occur in our second case must 
be related to the development of collaterals or redis- 
tribution of flow during the interval between the 
procedures. 
In conclusion, we have shown that residual iliac 
artery aneurysms can be treated easily and safely by 
percutaneous endovascular techniques after repair of 
ruptured abdominal aortic aneurysms. 
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